Abstract. There are many risks in the construction of Foundation Pit of Subway Station because of the complicated conditions and numerous factors influencing foundation pit construction. In order to reduce the construction risk, this paper firstly established the risk evaluation index system of subway station foundation pit construction, which includes seepage breaking, support instability, pit soil landslide, skirting damage, sudden surge damage and mechanical wounding (six first -level indicators, seventeen secondary indicators);Then, the fuzzy entropy theory is applied to calculate the weight of each index, and the construction risk evaluation model of subway station foundation pit is established. Finally, taking LingBin road subway station foundation pit construction in Tianjin as an example, the construction risk of the pit foundation project was evaluated, the evaluation results provide a good basis for the construction risk prevention of the foundation pit.
Introduction
In recent years, the problem of urban traffic congestion in China is becoming more and more serious, and the construction of subway has become the main method to alleviate traffic pressure. Currently, subway construction is in full swing in major cities. However, due to the harsh environment of subway construction, there are many potential risks, which is most typical of the construction risk of subway station foundation pit. Therefore, how to manage the risk management of the subway station foundation pit is the key to guarantee the construction safety [1] [2] [3] .
At present, the evaluation methods of the construction risk of subway foundation pit mainly include fuzzy evaluation method, principal component analysis, analytic hierarchy process and physical model, etc. Zhou hongbo [4, 5] used the bayesian network fuzzy comprehensive evaluation method to analyze the risk of deep foundation pit, and used the numerical simulation method to determine the construction risk level of deep foundation pit; Yang Kai-biao [6] proposed the Concentration analysis method of deep foundation pit risk based on on-site monitoring data; Lan Shouqi [7] applied fuzzy theory to evaluate the risk during construction period of deep foundation pit. Among them, the analytic hierarchy process has the disadvantages of less quantitative data, more qualitative components, strong subjectivity and The algorithm of eigenvalues and eigenvectors is complex; Although fuzzy comprehensive evaluation can deal with some fuzzy relations quantitatively, the calculation process is relatively complex, and the subjectivity of index weight vector is strong. At the same time, when the index set is large, the relative membership weight coefficient of each index is too small, and the result will appear super fuzzy phenomenon. Fuzzy entropy theory is combined with the membership degree of entropy information theory to calculate the relative weight of each index, the subjectivity is small and the calculation process is relatively simple, and it is seldom used in the risk evaluation of subway foundation pit construction [8] .Therefore, this paper analyzes the main reasons for six types of accidents in subway station foundation pit construction, and establishes the construction risk evaluation index system of subway station foundation pit construction. At the same time, the fuzzy entropy theory was introduced to establish a risk assessment model for subway foundation pit.
Establishment of Risk Assessment System for Foundation Pit of Metro Station

Determination of Risk Evaluation Index for Foundation Pit Construction of Metro Station
There are many factors that cause the risk of subway station foundation pit construction, so as to establish a scientific, reasonable and systematic construction risk evaluation index system of subway station. First of all, this paper analyzes the accident of foundation pit construction of subway station. It is concluded that Construction risk of Metro Foundation Pit Project include six types: seepage breaking, support instability, pit soil landslide, skirting damage, sudden surge damage and mechanical wounding; Secondly, six kinds of accident types are analyzed in detail by using the coupling method of working breakdown structure (WBS) and risk decomposition structure (RBS), the causes of the accidents of the construction risk of each subway foundation pit construction are obtained. Finally, combined with the Suggestions of relevant experts in metro construction, the risk evaluation index system of subway station foundation pit construction is established, as shown in Table 1 . [9] [10] [11] [12] 
Establish Risk Assessment Set
The risk assessment set refers to the fuzzy set in the risk evaluation of each factor [13] .The expected value of the risk is the product of the probability of the risk occurring and the loss of the risk. Whether the probability of the risk factor is high, or the damage is severe, or both are existing at the same time, it will have a major impact on the construction of the subway station foundation pit. Therefore, according to the evaluation factors may have a significant impact on the construction of the subway station foundation pit, the risk grade of metro station foundation pit construction is divided into 5 grades, and the order from high to low is: severe V, slightly severe. IV, moderate III, slightly mild II, mild I [14] .
Calculation of Index Weight Based on Fuzzy Entropy Theory
The size of the index weight directly reflects the influence degree of the subway station foundation pit construction risk, so it is necessary to determine the weight of 1 level index, 2 level index, 3 level index and 4 level index [15] .
(1) First of all, the experts according to the risk assessment set for each underlying index scoring, get the grade membership degree matrix, such as the formula (1);
(1) (2) Secondly, based on the theory of entropy, the methods to calculate the weight coefficient of each index are the same but grade membership of normalized vary, the normalization of 3 level indexes and 2 level indexes are shown respectively in the formula (2) and formula (3), first level indexes and 2 class index consistent with a normalization process formula; 
③ according to the maximum output entropy, at this point the contribution of this factor to the system evaluation is the smallest, and the degree of difference will be calculated based on the formula (6);
④ obtaining the weights by the normalization of the difference degree as shown in equation (7). 
Case Analysis of Construction Risk of Metro Station Foundation Pit Project Overview
Lingbin road station is located in the north of junction of Lingbin Road and Ling Zhuangzi road, it is an underground station with two floors. The length of the main body structure is 153.6m, the width of the standard section is 37.6m, the depth of the foundation pit is 16.9m, the width of section is 39.8m, depth of end well of the foundation pit is 19.3m, the maximal depth of underground continuous wall is 33.2m, the engineering foundation pit depth is about 16.9~19.3m, the base is lower than the underground water level. At the same time, there are many buildings around the station, most of which are residential. There are a lot of pipelines in the east side of the station, most of which are arranged along the station longitudinally. Invited 10 experts from the subway construction, according to the definition of risk, the grade of each evaluation factor was fuzzy evaluated base on the risk assessment set, the initial evaluation table of the construction risk assessment of Lingbin road station is obtained as shown in Table 2 . 
Calculate the Weights of Indicators at All Levels
According to the calculation formula of fuzzy entropy, the initial evaluation data are calculated and the membership degree of the first grade index (Table 3) is obtained, and the weight of each index of the foundation pit construction risk of the subway station is shown in Table 4 . 
Evaluation on Construction Risk Level of Foundation Pit Engineering in Lingbin Road Station
Through the formula (8) Informed the analysis results to the construction side, in order to avoid these risks, then the construction side developed the risk response measures on the special major risks; for example, the special main support construction scheme of foundation pit of the Ling Bin Road station, foundation pit dewatering construction scheme, special plan of construction monitoring, emergency response plan, the guarantee measures of safety and civilized construction, so the risk was avoided. Therefore, it is feasible to use fuzzy entropy theory to analyze the construction risk of foundation pit of subway station, and the results are reliable.
Conclusion
(1)From the perspective of six kinds of accident types, such as seepage breaking, support instability, pit soil landslide, skirting damage, sudden surge damage and mechanical wounding, the causes of each accident are analyzed in detail by the combination method of WBS and RBS, the risk evaluation index system of foundation pit construction of subway station is established, which provides reference for the research on the risk of foundation pit construction in subway station in the future.
(2)The fuzzy entropy theory is applied to the risk assessment of foundation pit construction in subway station. The weight of each index is calculated by entropy information, the fuzzy relation in the risk assessment of foundation pit construction of subway station is handled, the subjectivity is reduced, and the weight calculation is simplified, making the organic combination is formed between the risk assessment model and the evaluation index system.
(3)The evaluation result of the construction risk of the subway station foundation pit is consistent with the actual situation of the selected project, the practicability of fuzzy entropy in the risk assessment of foundation pit construction in subway station is verified, and provide an evaluation method for similar projects.
